Introduction
The hepatitis C virus (HCV) infection has been associated with autoimmune diseases, probably due to the interaction between HCV E2 envelope protein and CD-81 receptor of B lymphocyte and thus, can infl uence the pathogenesis of autoimmune liver diseases [1, 2] . Therefore, it seems reasonable to consider the benefi cial effect of direct-acting antivirals (DAAs) for HCV in patients with chronic HCV infection and autoimmune hepatitis (HAI), although evidence is scarce. We report the case of an HCV-infected patient who developed an HAI triggered by interferon and since then has been treated with DAAs improving liver function and maintaining sustained virologic response (SVR), without immunosuppressive treatment nowadays.
Clinical Case
A 54-year-old female was referred to our department in 1995 for elevated aminotransferases, being diagnosed with chronic HCV infection (genotype 1b), with negative metabolic markers, autoimmunity and rest of viral serologies. A liver biopsy was compatible with chronic active hepatitis ( Figure   1 ). For this reason, treatment with interferon alfa-2b was started at 3 MU every 48 hours, but only for two months, due to elevated aminotransferases levels and appearance of high titer anti-LKM type 1 antibodies (1/1280) as well as antismooth muscle antibodies (1/40). She was diagnosed with HAI type 2. However, serum IgG values were only slightly elevated. In 2002, immunosuppressive treatment was started with 40 mg prednisone and 100 mg azathioprine, maintained elevated transaminases ( Figure 2 ). In 2003, a new liver biopsy revealed necroinfl ammatory activity in lobules and stage 2 fi brosis ( Figure 2 ). In September 2013, as the viral load was still positive, we decided to start treatment with Peginterferon alfa-2b (80mcg/week) and Ribavirin (800mg/day) with improvement in transaminases and viral load. For this reason, at 4 weeks of treatment, Boceprevir was added achieving sustained virologic response (SVR). As drug side effects, she presented mild paresthesias, dysgeusia, pruritus, and anemia, which was controlled by decreasing the ribavirin dose. Viral load remained undetectable and antibodies negativized. At this time, we decided to stop immunosuppressive therapy. During the follow-up, she presented cirrhosis in abdominal ultrasound, no varices, and any decompensation episode. Five years after antiviral therapy, she remains asymptomatic, with normal transaminases and SVR ( Figure 2 ).
Discussion
HAI has unknown pathogenesis, however, there seems to be present autoimmune and environmental mechanisms, such as drug use or viral infections; including HCV infection. We report a patient with chronic HCV infection and HAI who improved liver function with DAAs, which reinforces the hypothesis of the HCV involvement in the liver autoimmunity.
The relationship between HAI and HCV can coexist in different clinical situations. In patients with HCV infection, it describes autoantibodies with a probably pathogenic role, for instance, anti-LKM [2, 3] . Likewise, HCV can act as an autoimmunity trigger in hepatic and extrahepatic levels, perpetuating damage in the target organ [4] . Finally, there are patients with a rare association called HCV-HAI overlap syndrome who can benefi t from antiviral therapy [5] . In addition, it has been described that both interferon and DDAs could be acting as HAI triggers [6, 7] .
In our case, the patient initially presented chronic liver disease due to HCV infection that was treated with interferon, developing HAI that did not improve with immunosuppressive treatment. For that reason, we started fi rst-generation DDAs, achieving RVS and normal transaminases, so immunosuppressive therapy could be stopped.
On the other hand, few elevated IgG values have been described in HAI patients and positive anti-LKM1, even at the time of diagnosis. As can be seen in fi gure 1, our patient barely exceeded IgG normal value. She developed cirrhosis over the years, not being present at diagnosis as is also described more frequently in this type of HAI [8] .
We found only 3 similar reported cases. First [9] , a patient with HAI triggered by interferon and treated subsequently with ledipasvir/sofosbuvir for 12 weeks and with one-year followup. The other 2 cases correspond to patients with HAI-HCV overlap syndrome [4, 10] . In both, DDAs was effective, improving liver function parameters, but only one of them suspended immunosuppressive therapy with shorter follow-up time. We described the patient with longer follow-up time (5 years) and during this time she has been without immunosuppressive treatment. Moreover, is the only case where fi rst-generation DDAs were used.
Our clinical case seems to confi rm the hypothesis suggested by other authors about the determinant role of HCV as a trigger agent of liver autoimmune damage. 
